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and should be still further limited in small local companies. 
A safe plan would he to place no more risks in positions such 
that all might be lost in a single tornado, than the coiiipany 
would be willing to carry as a single risk. 

CONCLUSIONS. 

Tornado insurance is a legitimate form of insurance and is 
a valuable protection in large portions of the United States. 
It now properly covers loss or damage from other winclstoriiis 
since the distinction is a technical and scientific one. The 
business can be conducted on such sound principles and a t  
such reasonable rates that i t  shall bring a just profit to the 
conipanies and at  the same time give valuable protection, 
without burden to the insured. 

This end can only be attained 1~5: the establishiiient of the 
husiness on a scientific lmsis, siicli as that on which fire insur- 
ance now rests. This basis is 1)eing approached by the better 
companies, but  the end may be sooner reached by the actile 
cooperation of those interested in insurance and meteorology. 

The meteorologists working on the well-founded theories of 
Ferrel and along the lines of statistical research so well begun 
by Finley, Hazen, Henry, and Abbe could tleteriiiine the haz- 
ard and predict the losses for all portions of the United States, 
preferably by unit areas within State lines. 

The insurance companies coulcl, by a careful separation of 
the windstorm business from the other forms of insurance 
with which i t  is now confused, also determine the hazard ant1 
predict the losses in the territory in xthich they are working. 
They coulcl in addition predict the expenseh and adjust the 
premiunis accordinely. 

Cooperation in this line tvoul(l bring about a more equitable 
adjustment of rates, a general reduction of the cost of wind- 
storm insurance, and increased security to both the companies 
and their patrons. 

The Census Bureau could render most valuable assistance 
to this very important branch of business by again taking up 
the compilation of statistics on insurance so unfortunately 
omitted by the Twelfth Census. 

The departments of insurance in the individual States could 
render great service by requiring careful reports on all tor- 
natlo business, by enforcing certain necessary restrictions on 
the companies incorporated or operating within their States, 
and by recommending such legislation as would secure for 
their people insurance at  the lowest cost consistent with safety 
to the insiired and just remuneration to the insurer. 
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NORWAY’S CONTRIBUTIONS TO THE NATURAL 
SCIENCES. 

H j  F1 h Y < ~ R T Z  Ilntrd \\ esther Hureau, I\ ashinl;tnu, 11. ( ’ ,  clctober 35, 1905. 

Norway, the land of tlie niidnight sun, with scarcely two 
million inhal>itants. can well be proud of her contributions to 
the world’s progress in the p a d  hundred years. 

That tlie traditions o f  the oltl Vikings should still be able 
to insitire a Nnnsen and a Svercllul) to brave the dangers and 
seek faiiie and adventure 1)s esplc r i n g  tlie regions around the 
North Pole, as did their ancestors of 01~1, seems natural enough. 
That the grmcleur ilnd 1)eaiity of the natnral scenery, tlie 
aliiiost incredi1)ly brilliant coloring of the arctic night, where 
the iiiicliiiglit sun gives way to :t nionn sn .bright that one can 
read the finest printed hook by its light, where the aurora 
borealis seems only an incident in the brilliantly illuminated 
heavens, ~lioulcl stiuiulate the imagination and create poets of 
high order, is easy to understand. Ibsen. Bjornsen, Garborg, 
Iijelland, Lie,’ and others are the high priests of the Arctic, as 
are Orieg, Svendseu, and others its Ringers. They set to words 
and iiiusic a nature so grand that it woulcl seein strange indeed 
if works, thus inspired, should not coiupare favorably with the 
literature and iiiusic of the rest of the world. But in the 
realm of exact science Tve ~ l i o u l ~ l  not expect to find the little 
country represented on the lacider of progress, and even at 
the very top. 

I t  is, honever, a fact that Norway has the distinction of 
ha\-ing proclucecl the two greatest iiiatheiuaticians of the nine- 
teenth century. Nils Henrik Abel, who was born August 5, 
lSO8, and died in lS39, lielcl the helm in the beginning of the 
centnry, and Soplins Lie (horn in 1842, died in 189R) has been 
recognized as the greatest Iiiatlieinrttical genius at  the end of 
the same century. Abel’s discoleries in the realin of algebra 
ancl Lie’s in that of geometry are known to the scientific world, 
and  we neetl ]Jut mention them here. Among other diskin- 
guishecl Norwegian scientists, we r e d 1  the following: 

C‘liristober Hansteen (178&-1873), the first professor of ap- 
plietl iiiat1iematic.s and astronomy in the University of Chris- 
tiania, was, in his day, one of the iiiost famous scientists of 
Europe. He explored Siberia, loctitecl the north magnetic 
pole ant1 founded the Observatory of Christiania, thereby open- 
ing the way for tlie introduction into Norway of the then new 
1,rxnches of science, iliapetism ancl meteorology. 

Ole Ja l i i  ) 1 ~  Broch (1818-1883). professor of pure iuatheinatics 
in the University of Christiania, liacl a world-wide reputation 
in science. and \vas also a noted htatesman ant1 political econo- 
iiiist. He w:t? fnr  ninny years a inember of the Storthing (the 
Norwegian congress), and served a few years as secretary of 
the treasury. He was Norway’s delegate to the International 
Monetary Conference at Paris, 1871, and made one of the best 
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received and most noted speeches in favor of the gold stancl- 
ard. His last ten years he spent in Parix, having been elected 
director of the International Bureau of Weights and Measures, 
located a t  Sevres. Tlie physical data compiled by him for the 
first volume of the annals of that bureau were adopted as the 
basis of the international meteorological taldes. 

C. A. Bjerknex (1825-1903), professor of applied Iiiatliemat- 
ics in tlie University of C’hristiania. was a conteniporary ancl :t 
collaborator of 0. J. Broc*li. anil liih naiiie must he ineutioned 
wlienever the hixtory of natural science sliall he written. His 
researches in tlie realm of magnetism and electricity attrilcted 
wide attention in the se\ entieh and eighties. He \\rote :I very 
well received biography of Nils Henrik Abel, of wlio~ii lie n as 
a great acliiiirer. l i a ~ i n g  1)een wtii e in calling tlie attention of  
liis countrymen to the iiiiportance of  the norks of tliih 1)ro- 
foiincl genius. Tlie results of liis liy(1roclynaiiiic rese:wclit.s 
are known as the C’. A. Bjerknes Theory. His 1)iogr:tpliy as 
puhlislied lately i h  a ontlerful tale of stiiiggle agninht tlisertse 
an cl  blin cln e h s. 

C‘ato Masiiiiilinn Gu1dl)erg (1835-1903), Bjerlrnes’ sucre 
ax professor of applied iiiatliematics, was a versatile wien 
He is equally well known in tlie reallus of astronuiiiy, 1~11) him, 
and clieinistry. I n  conjunction with his conteiiqiorarp, Pro- 
fessor Wange ,  who concluctetl tlie clieniical esperiiiients. lie 
applied the principles of mechanics to the i)lienonienn of iiiolec- 
ular attraction. suppohed to exist 1 ) e h  een tlir tmiallest 
particleh of matter, tlierel>y practically raising tlie theory of 
chemical affinity and the science of  chemistry froiii an elperi- 
iiiental to an exact deductire stage. The results of  liih re- 
xearcliex were firxt pulilisliec1 in 1 8 ~  (“ EtncIes sur les afinitis 
chkiiiiques ”), and his theory i h  knon n as tlie C3nl~ll,er~-T~~~:tge- 
Law theory. C3ultll)erg’s style iu liis nritings wah 1)rief nntl 
to the point. Together with Prof. Henrik Molin, of  C’liris- 
tiania, he pddislied ‘‘ Hx irvel C‘entrernes Theori (Etmleh sur 
les mouveiiients de l’atiiiospliere ”), a rery iiiiportaut \v( ~ r k  cin 
the funclainental principleb of nieteorolt ~gy .  

Bxel Sofus Gulclberg, a younger lwotlier of the al~ore,  is tlie 
author of tlie text-hook in astronomy now used in tlie Uuirer- 
sity of Cliristiania. The hpirit of  tlie Nor\\ egian astroiioiiier 
is shown by the folloffing cluotntion from the BilJle: ‘‘ C‘:tnst 
thou bind the sweet influences of tlie Pleiarleh or loose tlie 
bands of Orion?” 

Wilhelm Frinian Koren Bjerkneh. born 1863, son of Prof. 
C. A. Bjerknes, wlien a young student t,ook deep interest in 
his father’s hydrodynamic researches. He wax a pupil of 
Poincari: at Park ,  and Hertz at Bonn, and was very active in 
the work connected with tlie so-called Hertzian waves, SIIC- 
ceeding in explaining some points in their theory that had till 
then been misunderstood. He took liis doctor’s degree in 
1892 and hax since 1895 been professor in the scliool for 
mechanics and physics of the Stockholm University. He has 
published “Vorlesungen ii l~er hydroclynnmisclie FernkrRfte 
nach C. A. Bjerknes’ Theorie.” He is conxidered tlie high- 
est living authority in the stutly of the mechanics of fluids. 

Kristian Hirkeland, born 1867, and profexsor of physics in 
the University of Christiania, hab attracted attention by his 
researches on the origin of the northern light (aiirora borealis). 
His “Reolierches sur les taches clu solei1 e t  leur origine ” sets 
forth his whole theory. He has made some important practi- 
cal inventions. His inrention of a method of utilizing 
atmospheric electricity for fertilizing l)urposes has been taken 
up by a stock company that has macle some very successful 
erperiinents. 

( J u ~  xxxviii, 31.) 

It was quite na tu rd  that a country with such an ertentlecl 
coast line, where the inhabitmts mainly follow the xea for a 
living, should early awaken tc) the vit,nl iiuportance of iiieteor- 
ology to 6he safety of life. The Meteorological Institute at 

Christiania was established by Prof. Henrik Mohn, who still 
remains the head of that institution, where he has achieved 
many a meteorological triumph ancl has been the means of 
saving thousands of lives and millions in property. Before 
the estal~lishment of the institution. about 1867, i t  was an 
almost yearly occurrence to have hundreds of fishermen and 
their boats destroyed by storms that even the experienced eye 
of the fisherman could not discover beforehand. Now xuch 
s:id disasters are rarely heard of. To the Norwegian fisherman 
the Meteorological Institute ix no joke; i t  is the one govern- 
ment institution lie can endorse and feel grateful for. 

Prof. Henrik IInlin, the first professor of meteorology in 
the University of C’hristiania and director of the Meteorologi- 
c:ll Institute, wts horn in 1835. He was the leader of the 
Norwegian Arctic. Eipe‘clition, 1582-1883, the results of which 
were pulJlishec1 in 1887. To him belongs the credit for having 
established iiieteorological stations a5 far north as possible, 
thereliy contributing considerxldy to our iiieteorological 
knowleclge nf the glt~be. He also estfi1)lixhed a meteorological 
senice for tlie Arctic Ocean, having secured the services of 
the captains o f  the Norwegian fishing vessels as voluntary 
observers. Hix treatise ‘‘ Grunclzfige der nleteorologie ’*  (9th 
Ed. Berliu, 1853) has been translated into iiiost niotlern 
languages and is conhitlered a handbook of great value. 
Other publications lip liiiii are: “Temperature de la mer entre 
l’Trlanc1, 1’Ecosse et  la Norvege,” (C!hrihtixnin 1870), ‘‘ Oversigt 
over Norges Klimatologi ” (C’hristiania 1870), ancl, together 
with Profesxor Cfuldberg, ‘c Hvirvel Centrernes Theori,” or 
‘‘ Etudes sur les iiioii~ enients de l’atiiiospliere.” He has also 
just now edited the volume of iiieteorological results of Pro- 
fessor Nnnsen’s Arctic Espetlition. 
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A VISIT TO EUROPEAN OBSERVATORIES. 
B? GER\I.L,  .I. 0 ’ 1  a , ~ ? i q i ~ .  Date81 Si. I,,DIII., Mu., Octoher 6Novciaber 25, 1Y05. 

B few ollservations imde in tlie niontlis of July and August, 
1915. while touring in foreign lantls, may 1)e worthy of publica- 
tion in the MONTHLY WEATHER REVIEW. 

The itinerary included France, Italy, SR itzerlancl, western 
Germany, Belgium, England. and Ireland. 

While in London the opportunity was afforded me of visit- 
ing the Royal Observatory a t  Greenwicli, from whose meridian 
longitudes are counted by nearly all nationx. This observatory 
xtancls on an eiiiinence about fire niiles southeast of London 
Bridge. A oaxtle had been erected on thix site in the reign of 
Heury V. During succeeding reigns i t  was occupied as a resi- 
dence by meiiibers of the royal family, ancl in Queen Elizabetli’x 
time it was used as a prison. I n  the reign of C‘liarles I1 it 
was converted to its present use as an observatory, Sir Chris- 
topher Wren iiiaking the necessary alterations in 1675. The 
post of astronomer royal has been successively held l)y .John 
Flalnxtee(1, 1675-1719; Doctor Halley, 1720-1742 ; Doctor 
Bradley, 17-12-1762; Nathaniel Bliss, 1762-1764; Doctor Max- 
kelyne, 17G5-1Sll; John Pond, 1811-1835; Sir George B. Airy, 
1S35 to 1881, when the prexent astronomer royal, Sir W. H. AI. 
Christie, \vax appointed. 

It mas dnring the adiiiinistration of Sir George E. Airy that 
the work  vas macle to include meteorological observations and 
instruments for continuously recording atiuospheric phenom- 
ena. -41noug instrunients not orclinnrily found a t  Weather 
Eureau stations in the United States is one for registering the 
prehsure of the mind on a surface. 

The central office for the collection and clissemination of 
weather information in France is a t  No. 176 Rue de l’univer- 
sit;. in Paris. Observations of temperature, pyecipitation, and 
wind direction and velocity are taken a t  a convenient, time 
between 7 ancl 8 a. m., a t  fifteen stations within the city limits. 
One of these local observatories is at tlie xuniiiiit of the Eiffel 
Tower; another in the tower of St. Jacquex. I visited both 
of these. At the latter a daily map anil forecast of “proba- 


